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TECHNICAL DATA 

AN EXCLUSIVE RADIO SHACK SEFtViGE TO THE EXPERHWEMTeR 


SN&42S1 COMPLEX SOUND GENERATOH 
DESCRIPTION 

TfM SN942BT Compia^e Soui^d Oen&TBtor Integraiad Circuj* 
cambjn^ both analpg jlmear) and digits) <|2 l| elrcultry. !t OUAL-fN-UWE PACKAGE 

cormtsts of spftcial^ffisats nsim, tdnsft, low ffequorcy (TOP VIEW) 

b»ad lounds or a comblnadan of tbose. By tu|r^ ir«r]auj 

ekt*rn*| compononts and by wn-trolllTia the input lojfc, R“T 

yotj osn create a wide variety of sounds. The 5N342S1 can ium*E rapAr'tTriin rl 1 1 ' ' 

be used In any application -tfiat requires audio feedbffck w UA AU i un || 1 

the ppenatpr. Including intertainment equ^^enr— (ueb nt NOISE RESISTOR f|3 

Bmadg or home video aames, ofn-bslJ toya, alsrrnsj VOLUME 0^ 

or Induatrisl eeiuipment (indicatort, oontroli, etc.). ^ 

■■ i- T j L J EkCir^ I 


NOISE CAMCITOFI m ^ L_.1S|] MSXEFI A 


0|>firetiqn fs frofFi a 7.6 to 10 , 6 ^ 0 It suppry applied ic a 
biAlUn reyjfiator through tha Vec t<tmilnsil: jn which 
1 fiw& valff fr^ifn the Vr&q tBrmlne! 

to power 3 small e mount of es<timal circuitry, or ip oroviOe 
s high “logical ml iFi&ltsse to ioslo Snputa, 

FEATURED; 

• Gentsratsas Norse, Tone or Lww-FrequiftcV'0s£#d SoyrtOs, 
or a Combrr^tiOv't &f Th«e 

• Allows CustWfc Swnds to be Created Eiaily 

* Lovf Power Rflqufrflnrwots 

• AMow 3 Viultlpie-Sound sysrems 

* Compart I bFe With Mic^oproo^l^or Systaent 

* On Board 125r^W Audjo AmpHfIsr 


NOiSE RESISTOR ! 
VOLUME , 
V REG ! 
AUDIO fN I 
VCC ' 
AUDIO OUT 
GROUND I 


i&n mixer a 
H ] mjxhr c 
131] VCO SELECT 
12l]SLRCARACrrOR 
11 ]SLF RESISTOR 
fo 3 VCO RESISTOR 
D ]VOO CAPACITOR 


AHSOUlJtE MAXIMUM! RATtWSS AT Td*3C*C 


open ATI coNotricuys 


SlfPJSlv Voltjvgfl, Vcc 

Inpfcfl Volmgt; Lofilc 

^pvdtcr Iruput . . , , . 
I nr^l , , , a , k 
Dparit^ng Fr^a-Air TifTijM^un Fiing)& . 
StortiSft Timeenfmire Rang-B ^ 


. * 12-CV 

13r6V Suppry 

a H r H a I S 4 OV Opl^^tifl^ F F«-A if TfiFftp 

Ame^lfkr Loicj AC Coisp^Qd 

C^C to 70'^C 
-5B*C lOlSO-C 




MAX 

UNITE 

7.E 


1C.>S 

Volts 


2S 


*C 

0jC 
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Eiecirtcal Characteristics at Vcc = 9 Volts, Ta “ 2B Degrees C* 


* Unless otherwise noted 


’^PARAMETER [ 

PIN NOS. 

TEST CONDITIONS 

MIN 

TYP 

MAX 



UNITS 

Vih High'levei 

input voltage 

14,15,16 


2.0 


9.0 

V 

Vil Low-level 

input voltage 
(Note 2) 

14,15,16 




0.8 

V 

Vopp Peak to Peak 

Output Voltage 
Swing 

7 

Rioad“8 ohms 
AC Cou pled 

1.6 

2.0 




Vreg Regulation 
Output 
Voltage 

4 

Vcc=9.0V, 

Externa) Load on P4 = 
5mA 

4.5 


5.5 

V 

Vreg Regulation 

1 

4 

Vcc* 7.5 V to 10V, 
External Load = 5mA 


150 


MV 

Trip Points: 

Noise Filter 
Capacitor 
SLF Capacitor 

1 

12 



3.2 

2.3 

— 

V 

V 

External Vco Cutoff 
Voltage 

12 



2.30 


V 

iih High Level 

Input Current 

14,15,16 

Vih«2.0V 


35 

50 

mA 

1 — “ 

Control Input 
Current (Note 3) 

2,10,11 


-1 


-250 

fxA 

Icc 

6 

Vcc*9V 
Pins 2.8,10,11 
at GND. All 
other pins open. 


19 

26 

mA 

.1 — — 


Note 2 ~ Logic pins left open are normally low. 


Note 3: All control pins have an Internallv connected series 7Kohm 

(typical value) current protection resistor, 




OPERATION 

1. SUPER LOW FREQUENCY OSCILLATOR (SLF) 

The SLF Is normally operated in the range of 0.1 to 30 Hz, 
but will operate up to 20 kHz. The frequency is determined by 
two external compoftents, the SLF control resistor I Rolf) 
pin 1 1 and capacitor (Csif > at pin 1 2 according to the following 
equation; 

Equation 1 ; 

SL F Frequency (Hk) “ ©Vrog BV 3. 

(9k ohms+ Rsif) ?c Calf 

The SLF feeds e B0% duty cycle square wave to the “mixer"; 
it afEO feeds a triangular wa\/e to the external VCO of SLF 
select logic, where, If VCO select {pin 13) Is at a low logic 
level (ground), it is fed through to the VCO to modulate the 
frequency of that osciilator. (See further explanation below), 

2, VOLTAGE CONTROLLED OSCI LLATOR (VCO) 

The VCO produces a tone output whose frequency is de- 
pendent upon the voltage at the Input of the VCO, This 
controlling voltage may be either the SLF output described 
above; an internal voltage producing a constant tone; or 
externally, by piecing a voitsgc on the SLF capacitor, pin 12, 

The higher the voltage applied to the VCO, the lower the 
frequency of the VCO output. The selection of the control 
modes (external, pin 13, Internal SLF) Is via the blnery logic 
on pin 13 according to the following table: 


Pin 13 

Control Mode 

0 

External (pin 12) 

1 

Interna! (SLF) 


Table 1: VCO Control Mode Selection 


A third method of controlling the voltage to the VCO is to 
apply the controlling voltage {Vext) to the SLF capacitor pin* 
This voltage level (0 to 2*30 volts) will determine the output 
frequency of the VCO. Output frequency in this mode Is 
determined by this relationship; 

Equation 4: 

fyCO “ 1 , -4^ ©Vreg “ 6V 

(RVCO -t- 9k ohm) x CVCO x (Vaxt - 0.1V) Hz 

MtXER 

The mixer logic selects one, or a combination of the Inputs 
from the generators and feeds the output to the emplifler via 
the Envelope Generstor and modulator. The mixer performs a 
logical AND function on these sounds; therefore, the output 
of The mixer is not a combination of simultaneous sounds. 
The output of the mixer is determined by the logic levels at 
the mixer select inputs as shown In Table 1 below: 


TABLE 1 


MIXER SELECT INPUT 

MIXER 

OUTPUT 

A (PIN 16) 

B (PIN IS) 

C (PIN 14) 


0 

0 

0 

VCO 

1 

0 

0 

SLF 

0 

1 

0 

NOISE 

1 

1 

0 

VCO/NOISE 

D 

0 

1 

SLF/NOISE 

1 

0 

1 

SLF/VCO /NOISE 

0 

1 

1 

SLF/VCO 

1 

1 

1 

INHIBIT 

1 " HIGH LEVEL 


0 = LOW LEVEL OR OPEN 


The first mode, VCO controlled by SLF, Is selected by placing 
the VCO select pin low. The triangular voltage from the SLF is 
applied to the VCO and varies the voltage level applied to the 
VCO capacitor connected between pin 9 and ground. As the 
applied voltage from the SLF oscillator Increases, the VCO 
frequency decreases . and conversely, as the voltage decreases 
the VCO frequency increases, resulting In a frequency mod- 
ulated output. The minimum VCO frequency {in Hertz) which 
can be modulated by the SLF oEclllator car be found by the 
equation: 

Equation 2 : 

Minimum VCO Freq. (Hz) = OVrsg = 5V 

(9k ohms + RVCO) X CVCO 

The frequency range of the VCO is internally determined at 
an approximate ratio of 10:1, so that maximum frequency 
of the VCO will be approximetely ten times the minimum 
frequency that Is determined by the external components 
RVCO and CVCO. 

The second method of supplying a control voltage for the VCO 
is to use an internal voltage preset at 1 volt* This mode, is 
selected by taking VCO select to e high lavel. In this mode, the 
VCO puts out a constant tone determined by CVCO and 
RVCO in this relationship: 

Equation 3: 

fVCO = 1=^^ ^*_@Vreg - BV 


Figure 2 is an example of how two signals would be combined 
by the mixer according to the logical AND function with the 
mixer select times set for SLF/nolse (C Input high, A end B 
Inputs low). 


SLF 

OUTPUT 


NOISE 

OUTPUT 


MIXER 

OUTPUT 







Figure 2 


{RVCO + 9k ohms) X CVCO x 0,9V Hz 





3, To OOtBln EwD laundi eimulunhHjslV (e^., car ingir!# and 
liiTflTL ^>r H^eam i^gini whtflki^ muhiplOKing it required. 
Thfr frultipSajd-^ ^e ac£;^^^npli£^lfld by Bwitchfng (he m-xar 

(Ines pi ■ lu^Tkienilv r*pia rata that tna Iwd iDunck 
seirn fil tl^P Iraquieney of th( 

rriullip^pxing (hodid be above th=l human hearing f&fiae. A 
multlpl*>ci-'TQ dive signal with a S096 duiy cycie Is raqulrad ta 
provioe ac}ue( for both soono luncxlpns. 

4, VOLUME 

Output voKiriiB from ths 5N943!B| cab ba eontrtilfld: by 
virVlnft vallABB l^vpl on pin 3, Thk wolt&fle l-avc. sbe^iild range 
from voh% for maximum voluma, to -4 valta orbalo^ fpr 
no ouTput. Under no cif^iiiRit^kkoas ihauld thiit ;hii be Isiken 
Bbouti vqha or D volo. Voltages odtaide of Ihk rarme 

could dari^ogB tha unit 

5, NDISB 0£WenATDFl/FILrFR 

The norit ganarato-' pro duett pseUOO-random whiHo ntut 
thet pBtwt throuflh the f^oka tiflar before beintf cpplhrf to 
the mlMPT. The wflriBblB-DendTv:k[fth i&rt-pelt filtirbas Itt curoff 
point dflfintd by m.p nobt iLlE^r confiror roslsTor (Rnf) Bt pin 
3 and Ibc noi^ ffltPr fiontrel »p*w5wr (Cnt] ot (rin 1 *DCOrd- 
Irg tn th* ffrUortlng pqvitl^rt: 

EculRtioP Si 

rcutctf iHn\ ■* M3 evr^ & * ev 

{9k ohm + finif xChf 


e. OUTPUT AMPLIFIER 

Thp output (lufflq) ampliner i? cpnwlnod CMlirely on chip. The 
ompipfitr opBriTiu m * trins=:rviTnO*rwe rrode end hsa & puih- 
p^il output tiPBblE of dehwfins 125 mA Imo s capaciHveFy 
coupled e ohm load. This produuei n two volt p«ak to peek 
□utpuc liflnel- Tht amplifier iopu-t (pin B> cBn m ot#d to but^ 
MVfrel e^^^e^^al cofreint slgrik. If the slgneH srpeompoged of A 
i^ar/irtg voltaSS they mUfl tint ba cPrrViJrwd to cuFFant 
Fuii. This carl be aBCDmplltb.Ml by Jiing fi rMlBiof In script 
belwitr the extern tl tOtiFCp s^d the Irippt tpin 6k The fbIb- 
tiortfhlp P# this rojbtor vhPub (Hserlesi to ih* axterrwl ^lurial 
■voltage IVmak^i Isfilver by tha following sqjlT-on: 

E-guitJorii $h 

(lOOpA ^Vrog - 5V 

(fl wrliisl 


Giln of 1 +ie Jm-pil1f*r een he oortiroHed bv adding j rwlstor 
In' poFfli^-sl W thS iFitema! 10 Kohrri teadbSCk fMrlwr. This 
will dKrwsft flEir: and allow a large? input curnfltiT. A grap^i 
of DiMWr delitfprad to an 3 ohm EpeaXar ts ofunctlun of coup- 
llnfl C-P-pec.ltancB B^d f'iqMSncy L| erdwo 1n ^Iturs 

7. HEGULATOR 

Tha oFrcult Will cpersw frbm ■ single supply [pin fip. An 
In'^arrfll 5 v^lt raBulsTDr bIsows ui* q 1 7.& volt to 10.3 
volt unragulatBd iVODW applied ia Voc \Q\n 3] arid In adiFllliin 
10 Buppivins powar tor The chip. -the IntB^naP rtgylctor wUI 
p^^IV^d^ e 5 volt rpsukated Bupply of up tu 6 ftiA trnfn Vrt?g 
\pin 4J for utP tniUlde the inta^rAtiKl ^Ircoit^ 


bESIGf^ SEaUEMCE FOR DEVELOPIWG MMPLtX SOUf^D 


An fljppfOlcti TO tiBsIgn-ing custoin complex rtUF^ds wl(F ha lllufltat*d 
iind dljcuBBd in this teetlon. Thirt Et*Pt may vary depindlng on 
your pBrtieyldf .ipp^^cotrDiV fcr the l£^- 

The Etep ii to build s '-sound dBrnoraTrutor boa*" fimilai' to tha 
one shown below.. This k s ilima-MvIng iTtp ind will aid in afit-VEina 
and urHJSrtiandiTia e«-h fiffOtiqn pf the cnip, help in datuTmining 


wh*[ UHJrHl* arfl dciiiEd and in fletflrrnlning thft oomponent va-lueB 
to cbtBirt thoie sauock. TtiS damoiulrator hux ty pi sally rebukea a 
oairpftt of days for i iMhnic-en to huMd, If poaabl* nperatlon is 
dsilredn fl 9-volT bettwy may be uisd for s power kqur;?. 

The iSjcT nep Is ed -chack out Mtfi pection af iha fC j^lng ihe 
tMmorstninr boy.^ 


SN942B1 DEMO/TEST BOX 


To pin 4 



NEGATIVE TEhMINAL OF THf 
batter CONNECT TO OROUHO 


The third kcp b ™ duMSi a siiriple wch a ton# or noifis 

anlVi And Approach tti« TBproduciion ai that: loynd BOlenlt^lCeltyi 
Ftjr sKEmole, A phBiar fcund can i«lEy ffenercted using thte chip. 
The Vco SLF' aidlletors ere usad. Thi& mquirsf mlxtrs 0 ttivj C 
jpLnL 14 3 nd 15) to bati#d high (to Mlifer A rriEiB-t bs haid IdlrtJ. 

Thig Is dona iFnemellv In iha 1C by l#avlng pin 16 op^ir*. 

The SLF cscilFator nUiput vpltags rftmfrt upend down, ftrxJ «ri«lhe 
fr*tiu*rtev the VcO^ Sartlng the Vco P'^ allows the 

Vco sutpUft voltes? Ip tym to dontfol th# ’Frequencv the SLF 

oECiHator. 

Thii (nwr-contfol flctlpn between the V^o bpcI thi SLF omitlator 
gcneiTAtes ^he D-he: 9 cr sdund. By whh veriods values 

of riralEtanci und cepeaEtod^ On pine 9, 1C^ 11 end 12j the deflgnar 
can gat vartous levels qf phesor smindE^ 


Sttp four FOduIrda ItJiaglng the ccmpsnorrt valuM and logic levels 
yE«d in VBur KJund -for hjiure rgfenehe*. The table baiow showi e 
iOLind logglne iahls, |pciud|p& veluas for the pheie'' e?cample, 

ThSi step Is very irfiP^ftant sine* It will k-frap a ^g Q'f Iniersfftkhs 
sounds and preveni; thi iwested llrne of living ta repsK mn Identical 
sound you have prcdiMsad In itie past, All component va|u«K c&fi ba 
datirminad from tha "'darrrtnitrAtcir Us# _Bn ohrnrriete^ to 

meaatgpa required resistof vb|u« bv connSfllinfl it to e particular 
lound lection's rwistor htk and Ppinlr^g the switch ihal It in sftries 
with Ihe ICr Tha apacltor Vilu« are dfttirmliUHl from th# i&btls an 
yoordtmonstrfltor box. 



Tftbtel Soufid: Lo^i 

Stap flv 0 is to dr*w tb« schemetlc naadad, to ^efierai# thle particular 
sound. It otapiBi of thft Ic'e pinoul are med*^ glrr^llfir to the aiw 
shown hans, your time Is devot&d ooly drawing kr the necastary 
external oompor^nt veluea. 
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function summary 


DESCRIPTION 

PIN NO. 

LIMIT 

FUNCTION 

SLF Control 

11 

IRslf=2B0^A 

IRslf=2.76Volts/ 

Resistor (Rstf) 


(See Note 4) 

(9Kohm+Rslf) 

SLF Control 
Capacitor (Csif) 

12 


fslt=.66/(9Kohm'*- 

RsIflxCsIf 

VCO Select 

13 

9V Maximum 

Input LowlNote Sl^VCO 
Controlled by SLF 
Input High{NotB 5|i= 
Internal 

Voltage Controls VCO 

VCO Control 
Resistor (RVCO) 

10 

IRVCO=250pA max, 

mVO«2.7SVotts/ 

(9Kohm+RVCO) 

VCO Control 
Capacitor (CVCO) 

9 


fslf=.60/l9Kohm+ 

RVCOlxCVCO 

VCO External Control 

12 

0 to 2.30 Volt& 

Increase in Voltage 
Decreases VCO Frepuency 

Noise Filter Resistor 
(2Rnf) 

2 

IRnf=250MA max. 

Low Pass Filter 

Noise Filter 
Capacitor (Cnf) 

1 


IRnf=2.75Volts/ 

(9Kohm+Rnf) 

fcutoff«,43/ 
{9Kohm+Rnf IxCnf 

Mixer Select A 

16 

9V Maximum 

Selects one or a 
combination of 

Mixer Select B 

IB 

9V Maximum 

generator outputs. 
Mixer output is a 

Mixer Select C 

14 

9V Maximum 

logic "AN D"' function 
of mixer fnpuu. 

Volume 

3 

A to 3.5 Volts 

Controls output volume. 
3.5 ^olts give maximum 
output. Minimum voltage 
(Off} at .4 volts. 

Amplifier Input 

5 


Can be used to sum exter- 
nally applied signals. Ampll^ 

Amplifier Output 

7 


fler output is push-pull and 
fs designed to swing 2 volts 
peak to peak when driven 
internally by sound genera- 
tors. 


NotB 4: To reduce sound variations from chip to chip, It fs suggested that control resistors be large In value to negate the effects of 
the internal current protect resistors, This also reduces the value of the control capacitors. 

Note 5; As defined by Vil and Vih in electrical specification. 

























step six requires a breadboard of the circuit. Then make any 
necessary adjustments to the component values. 

Stap seven Is used when several sounds that you have developed 
(through steps three to five) need to be comblr^ed. Compare each 
Individual sound schematic produced in step five* Select alt common 
components on each circuit and draw this on another tC pinout 
copy. Then determine If any differing values may be compromised 
to the same value as that used in another sound, For example, if a 


gun-shot was determined to have a certain set of RC one-shot values, 
and a ricochet had another set^ then could there be a compromise 
between the two which would make one set common to both? 
Decide on the type of switching logic you will need to switch between 
sounds, plus any component additions and add to this drawing. 

In step eight, this preliminary system should be bread-boarded. Then 
each sound should be adjusted until that sound is satisfactory. 


TYPICAL APPLICATIOWS 
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